tein), in early postnatal Hey2 Ϫ/Ϫ heart ventricles ( Figure  4) . In situ hybridization with several markers of earlier cardiac development, like Gata4, Irx4, Tbx5, or Nkx2.5 (not shown), did not reveal differences between knockout and control hearts at different stages. This is also in line with the absence of morphological changes before birth, suggesting that initial organ patterning is not disturbed (see Note Added in Proof).
Interestingly, the dramatic cardiac changes that are seen in young Hey2 Ϫ/Ϫ mice are not progressive. While overall heart shapes remained altered in older Hey2 Ϫ/Ϫ mice that had survived, there was no longer a consistent and strong increase in heart versus body weight. Histopathological changes were also limited to a slightly increased fibrosis, and there was no unexplained morbidity or mortality in these mice. This suggests that loss of Hey2 in the mouse results in a critical cardiomyocyte defect that becomes acerbated during the transition from fetal to postnatal function, a period of increased stress to the heart. Decompensation of cardiomyopathy during this fragile period will be lethal in most cases. It will be very interesting to uncover the molecular corre- The lacZ insertion vector that was used to transfect E14.1 ES cells agent containing 5% gelatin and 20% bismuth oxychloride was injected at a temperature of about 35ЊC into the left ventricle. The contained a floxed neo cassette and homology regions of 1.6 kb (5Ј) and 5.8 kb (3Ј). Three independent mouse lines were generated mice were immediately chilled in ice water and fixed in cold 4% paraformaldehyde. X-ray angiograms were produced by using a from 12/288 correctly targeted ES cells, and the neo selection marker was eliminated by mating with CMV-cre transgenic mice.
Machlett-Balteau X-ray source set at 20 kV and 8 mA for 2.5 min to produce "soft" X-rays with the animals immersed in ice water. There were no phenotypic or expression differences between the three mouse lines. All genotyping was done by PCR with a combination of three primers: Hey2-ko-test-5Ј (common, 5Ј-GCTGTCTCAA Histology and Gene Expression Analysis For histology and electron microscopy, standard protocols were GGCCTCAACAGCATTG-3Ј), Hey2-ko-test-3Ј (only wild-type allele, 5Ј-TCGGTGAATTGGACCTCATCACTGAGC-3Ј), and M13 (specific used on glutaraldehyde-fixed tissues. Northern Blot analysis was done as described in [11]. For mRNA in situ hybridization, paraffin for the lacZ allele, 5Ј-CGCCAGGGTTTTCCCAGTCACGAC-3Ј) gener- defects, especially on a 129SV mouse background. It remains to be seen how frequent septal defects or other structural malformations vectors. All primer sequences are available upon request. ␤-galactosidase staining was done on fixed embryos with X-gal occur in Hey2 knockout mice on different mouse backgrounds. The most parsimonious explanation is that lack of Hey2 function results substrate according to a protocol published by C. Lobe (http:// www.cancerbiology.org/protocols.html).
in a critical cardiomyocyte developmental defect with pleiotropic effects that may either manifest as septal defects or as a globally insufficient working myocardium.
